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MiitSXYTKl/^SMilS. 

4 Tb^. 6 © ^ I s ft ^ 1 ^ {C I B«g © X Y 7 K b * Maft»«3S* is V % T 

[if #31 8] 

If 7 fE«tf)X Y r F b^MH#»*««Klfev%T, 

ttriaH2<z)^*ii r mMzmM^mvy7vy>fm$&ttizMV*nt~7y-?(DA 

[If #31 9] 

Mi:tSXY7F^I@Miig 0 
[»#^ioj 
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* m®i 1 1 z x y r f v * m m<*mmmm.. 

[0 0 0 1] 
[0 0 0 2] 

harge Coupled Device) @Mtift> M^lfCMOS 
laftftttSlfil (JS*T, CMOS-f t-VMyVtV&ffi-tZ) ttMOSFE 

t o>wz&? n t x i: ra-©Sffi*ess3i"r s r t #-c * fc#-s$iT*sgi& l t 

[0 0 0 3] 
[» W L<fc 5 M] 

[0 0 0 4] 
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mut© r n wmm?- # £ a / d (rtn v/tV # n > a- # &m 

[0 0 0 5] 

^35^, ±m'&M<Dmm^mt&m^\*ui:<D&otmm*$ivz> a mi 1 

tt, CMOS>f ^-^>*©S3feM©lB3RB!^JS«S;W»C^LTV^S 0 #®5if 
liHjgfiR (*) , G (») , B (W) ©v^-rti^K:^jcE:#we>nTv^s 0 MX. 

ami uzB-tmmmnxa. ^mn xiz&frb&KmizR. g. 

r, g, • • • <D£$izmmifi&&. mmrizmmizLxmizG, b, g. b, 
• • • <D&$izmmtf&L&. tot, ®TOt'Httifc4x4 = i 6Bi^e) 

Rffl±, GR±, BW±©W«l'f3#S:¥^bbfeR, G, B# 1 WJUfc^J: e> il 

-r -5 1 , ±m<z> £ e> ftii^ft^it r sa* ic & & £ w x & 

[0 0 0 6] 
[0 0 0 7] 

z^rzztzftfflLii-t&xYTFisxMmfaMMmmiz&^xMi&ztiZo 
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[0 0 0 8] 

me!3 ^m^rmm-t^o *-r, ^ s x y 7 k i/ xM@#iti 

it'$»5cmo *-v-t>y-<DW&<Dmf8.zmi zm^xmm-tZo urn* 

, mff n?rjCD®igK^J£^-r&CMO S >f * - 1 ©4 X 4B^^©tai^ 

M£*tbT^£o IPilllllCL 1-CL4 ^^IMRW1~RW4 
i:T*M^3tifcH^I^P 1 1 ~P 4 4 tf^MJ **#tcBB#JSftT^S. #Bf 
iliP 1 1~P4 4 ICM^WHJ!*?^ It7th^t- Ki O^^Sti 

tv^s. 3t«^ui3ji^tt7* h*V*-- Fi o izf$%.Tffl%.\£y * h&ffl 

[0 0 0 9] 

CMO S>f 1 fcfc, #®i}tM^P 1 1-P44 lC0ff;U*MO S F E 

T (#25J6jg»T?ttn-c h (n^*;i/) MO S F E T £M^LT^£) "Cflt 

^^ti^y-^^^n^r^^i 4-£*^5g^h^:/^x# 1 6 4?#gBfi3ftfc 

APS (Active Pixel Sensor) i^^tLtV^S. 
J^T. tT##£mi;U ^J##=&ni:LTH^M^cPmn©IlIg&«|^lCov>T 

-chMOSFETC'Jt'V h 1 2 CD y — ^ftffi&tfy -X 7 it U 

[0 0 10] 

»i»VRmK:te«an, y-**HteM;Uin- c hMOSFETffiffl|{h 

i 6© ymmizmm^nx^^. vx* 1 6 
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[0011] 

Uizy b f E WV R m^^I^lRWmlt MUSES' 7 h WT,* 

/y-fey hM^nii?&4 ^c^M$nTv^^ 0 Mjtar>^ h i/^x#/y-fey mm 

[0 0 12] 

#i»iCLnit ^ti^tiT>y/y-f Xdr^>ir;HUS|6 i:Mx.lin 
- c hMOS FETCD^1>7>^5 2 0 LTfe##j®ffl:fcilK 3 0 IC 

TtllitS. #J5i$Rh^>^*# 2 0(Z)^-h«aictt, ?K¥^aE^7 M^ 

> fe 6 fc <fc y @j£ A # - >m&<£> #JiR#cM#&iiffi 

[0 0 13] 

*cmo s4 t-v-zy-y-i v>Mmz~D^Tffimzmm-tz><, v 

fey R S T(CJ: y y-fey h 1 2#m5£<Z>#^f ^ >^*T^>{C 

7* h^-r^--K i o#y fey s«&vRic3fcm£*i3o ik^xytox 
mz.w^y * h#J?t- Ki o©^«^* y, y-fey hifiVRj;ytfi:^{£ 

t^mTk^mmRWmizwmzftfeyk^mmh^yvxz 1 6©>y- h«&c 
mmyk¥mmm^Rwi$A±iLX7k¥-m%{h^yvx* 1 6^^->{c^^ 0 ~*i 

IC «fc y y-^7^-ni7T>y 1 4 ^^©mijmjE^W^I^cPmrKT)®^-^ 
h ITifMiCL ntcmiJ$tl-5o 
[0014] 

4^©itifig^$:^*LfcAPS^-e», 1^— f^C*fLTVT ( L^V^SEE 
) ©Av^^Cj; y DCffiA l"<)\stf^m-tZ>m%.rt&-ym : g (Fixed 
Patern Noise; F PN) LTBfCtf&Mt It 3 IM & 
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^it^?)7^ h#v>$-- ki o fey** hmffiVRjcufev hu yfey h« 

EE&tf^y >ybTte**£Efc U fey h«JE<Z>M£^#>> FPN^&^> 

>^ (C o r e 1 a t e d Double Samp 
1 i ng ; CDS) >f X**>fe;t/iaB&fc LTMV*e>*lT^S 0 

[0 0 1 5] 

WL 1 ^iK'S*ifc««©H3R©^^«^^LT0l£J:©ilif3R««P 1 1 

wizitmmm&m* Gtfmmznx^z. 

[0 0 16] 

Ty~74 8 0 ffi Aiig^ aiBS-lt > ^ U > ^iil© C D S M^I 5 0(D-mM 
[0 0 17] 

CD SMgi5 0<Z)ftfi«Mtt, V^yJXj V* 5 2 S:^btt>^ 
Kffl^*4 4 CD^m^iKItC^MStlTVNS, *^>:/x-f *;f 5 2 

U ^5>^>f*;f 5 2 &H§tt&;i iilCJ: y CD Sffl^*5 0&7D-fO 
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[0 0 18] 

mm^wiwtZo **m%ib^yyxz i e©y- h*^{c^^^ RW i 
tfAjjt&t. mmmrnp i i©?* h*v#-Ki oci:y^$tL^*#4 

lzmvf=.y-*7*ayTy7 1 4 tf^E^KrtfiM^- # $:^tf f§#«£E V S 
tlTiitlKiCLli:{fiij$ll,§ 0 #^T% *¥Il^h7>^^16^ 

STSrA^LTV -fey hh7>^^l 2 >:ffifilC3i±, 7* h#-f K 
10^'Jt7 hiSVRtcyt^ h^^tcy -fey h«JEEVR£M»^C 

[0 0 19] 

5^4 2&t>*?^>:7 Q ;w >y^ 5 2 z*yW:Miz2-&z> 0 mic<fc»K 

-;i/K0!^(Z)A^^{C'fg#SffiVS^P[lAtI$tlS o ^7>yx^>yf 5 2 tftf- 
4 ^^tt5i:l|[:CDSM^i5 o fe^tts„ 

[0 0 2.0] 

LTy h h^>^X* 1 2 £;*>#»Cl-£ 0 miC^tU 7*h4f>f^- 
KiOttUt y htfiv Rtc y -fe »y h $ 4i, M3g#U»c L l icti u -fe y 

$tiT-9->^;i/3j>-;i/KM§44 4 icfji^n^. 

[0 0 2 1] 

^©^JH, CDSffl§i5 0©aj^f!l(CttM#«i±VS £ UiZ*y MffVR© 
^ic^-rs^fs-t (VS-VR) ^CS. dCDM-^teCD S«^i5 0 tCi 
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tcM L T & @£A # - £ L £ T i- n ^Hftt-T 5 - * ^ h 

2 0 $r^LTM^iim*H3 0 (cmiJ^tl^o 
[0 0 2 2] 

-^/Kim»&tJ t ffiKziS'b->^y>yia» (j^t, ®iiii&£-&fci±TCDS[ij{& 

£V^) 6 C L ntfMHHRIfitC L n tC^tl-etiffctt e>*lTV*So S&JC^HJS 
(Dl&miZ i5CD S®S&6 C L nlCte. ffilUziSif > 7 U > tfm&ft<D C D S ffi 

[0 0 2 3] 

pnT^stu m^iwpii, p i sowi*?-* 

[0 0 2 4] 

®3{cfc^T> m&±mzmmw&? 1 l^tfiij'JicifiwcLi 

JC&iffiStlfcCD S@i&6 C Ll^btfetJ, ®mTlg«®^I^P 1 3 
t/|3|iJS(DifiS«L3 fC^StlfcCD SIUS&6 CL 3 £^LTV^„ 
CD SEJ1&6 C L 1 , 6GL3Cia»iJStt, Bf 2 (C^ L =fe <D £ m— Z> tfi 
SW!£MJCf Sfctf), CDS tSS& 6 C L lffl©#J&3y&tC a &tf;&[JL 
, CDS@S&6CL 3<Dmf&mmiZi*WiZ.^b %#iOLTVASo 
[0 0 2 5] 

0 3 {C^-T «fc "5 IC, CDS EJ1& 6CL10CDS TO* 50ai:r>^54a 
fcODg^OfctfCD S0S&6 C L 3 0CDSffl§i5 0btr>^54b 

JCfcoTV**. rcDJ: e>lC^Jfe^ffilC j:§CMO S -f * - S?"fe 1 tt, m^t 

©s&cdcd s®g& 6 c l n z^itmmmxj v*2 ^hxmmvtcm^ 
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[0 0 2 6] 

mz, xmrnommiz &&r±u mm?- * ©w^it^tco ^xmm 
l £ a) £ © T*mm izmm-t & = 

[0 0 2 7] 

t^©ijt7tC!)CDS[lI?&6C L 1 ©CDSM5 0 a mMM^P 1 1 

<DmmT-*izmm-t2>nffitfmz.*nT^2> 0 cDst@u&6CL3tf>c 

DSM§15 o bfcii, Hrf^I^P l 3cz>ilBt^- Steffi 
[0 0 2 8] 

mm?- z <D^jtmm & l & v ^i*r tc w^^sm x >r * ? 2 7 ^ 
mm h^yvx* 2 o*^^>^j»tc«sy, lff^nra^r^o^mit^- 

[0 0 2 9] 

mm?- * (D^-mtmmz-t zm-Sizit, tm 2 ^^? hup** 8^e><z>#i 

3g#(M#<Z> ffi # 3 *i S J: »J Jg* tfr £ *>f*y^2£:;*-> ^ ffi IC 

i ;#^.^o ^^-T'S^illC J: y, CDSl8f6CLl.©CDSM§l50at7 
>^54 a iKDgMM&tfCD S@!{&6 C L 3 ©CD Sffl^*5 0 bi:r>^5 
4 b £<Dmffi&ffli$mnmiZM&LT. CDSMgl5 0 atC*«tatlfe«fflfh 
CD SM§I5 0 b iC^StS nfe«#i:^¥^bSJtxS. CDSIU1&6C 

l i £6CL3<D*ft?n<Dmmm*iz&&m-(Dm*m&z%isT&v. mz 

, 2o©CDSM^|50a, 5 0 b ©£*il$fcAy£R— lefts* ^tCUTV^ 
rftjciy, SilJl p l l (Diitf - ^ hliiit P l 3 ©Btf - ^ © 

[0 0 3 0] 
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m tl it^mmm r w m <z> \% x m <?> m & © mmmm p <om & m&&- 

^t^M©IWJ$:IifeCMO *-PtyVl(DmMT-$MZ 1/ 
[0 0 3 1] 

^3 0tCffi*'T«^-ffc«LaS4xfelf«'7 s -^tt, 2*©SMtKiWCL 1 tC 
L 3 ©V^tlfr— '-fitofmSi Y^yV** 2 0 y \Z L T % «fc U 

, mijommfiv^yv?,* 2 0 ^inctxattiv^ 

[0 0 3 2] 

mizm^Twim-tz,, xmrnvBrnizzzxYTFuxmrnfrMmmmi*. m 
mizi$m-<Dft j %ztfLr*<DMmi*'4iv&-?2>o 

[0 0 3 3] 

CDS ©5& 6 C L niZit. SiftjgtfOfegC L n®i^^[S|i:iW< £%2^> 

) *f/S©amfI^C^P 1 lWP 3 lT?&5ilU i*l&W*IB«P 1 1, P3 
[0 0 3 4] 

04lC^-fCDSHJii&6CL Hi, CDSMI5 0 ICM#HC|| 2 C D S M§ 

>r^^2 1 zmtttc.Mizmwiziii'T^Zo 
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[0 0 3 5] 

^mMommK^^cD si%6 c l i v<Dmm^itmmmmz'D^xmm 

ITS- ¥WIfflX^f«yf 2 Ht*ytf;MizMfeLX33< 0 J4X*M 

>i2;t/tfrfE©iSiS7^<Z>CD SISi&6 C L 1 ©CDSMI5 0 2CDSffl 

kdmjj^i*. mmmmp 1 1 <DmmT-*Km^&mffit>m?Lhfrz> 

o 

[0 0 3 6] 

mz, ?waix>f^f 21 zxyizLxmzcD smm-As 1 ^7d- 

^ y Affile LTMtWcP l l©«W£^3i±T;fre>> Mifl^P 3 1© 
W^-#(Cffi^£«^£CD Sffl^*5 0C#ai-<5 o &£«!lT*ti, Big 

m^cPi i fr£mifiMP 3 nzmzmiz&z (gd (Dmmmt&p 2 hz-d^ 
xamm^-^^mtmrnit^ir, mmm^P2 lotfiiCDSMtso 

[0 0 3 7] 

§T, ®H«eP 3 1 Sffl^*5 0 tC^«£*l£^ tK^^SE^ 

4 ilt*yym\zq]*)m7LZ> 0 z\o-t&z\h\z& y, CDS^tsoc 

^«$tl^®lifI^cP3 10t#^2CDSMl5 1 CS&StlfcilffilHBSc 
PI tTOft^tlSo CDS^i50^2CDSMt5 

l (Z>^Mm£^£llI--"e&£ = r*Ucj;U, Bii«cP l l ©B^t 1 -* £: 

[0 0 3 8] 

H4ic^i/fci^ttti2CDSffl$t5 1 ^mtvmmxj v 2 i<om 

(Rffi) £ lffl£tt/gV^V%£#, CDSMl50Ml2CDSffl§!5 1 
hafejatCg?«5S*lS»3 CD S«S (E^itT) il, H3CDS^ii:7>^5 

g&6 C L 1 IC£ e>lC#fl[IUT%«J:V*. Zie)1-S3i:{Cj;*J, ifiMCLU 
cd-^xo) (R) £ (G) ©Bfmc#LT^n^n-o££<Z)®Sg|^±<DH#T-*- 
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[0 0 3 9] 

znmx-yftmiz Lx&v&m 2 tc^-r c d s nn& 6 c l n nmMm-oymmR 
itm^3 0{cm^j-r^3i:^T^s o 

[0 0 4 0] 

Cfg3<Z)|6y£cD^«0 

0 5 fc^T^-rs,, lie J: 5 X Y 7 F U^S@MtIS(i> H 

#¥^ttai&<£«J&#M&£J^&ll 2 0H«IOCMO S 4 * - 1 

[0 0 4 1] 

oi:r>^54 £<Dmm&iz*&iimmmx4 ^22 $r#^L^^{c#M$:^ 

[0 0 4 2] 

*mma>]&Mic. j:scds iag& 6 c l 1 T-(Z)w#w^^Mf^fco ^xmm 

7t®CDS0?&6C L 1 ®CD 0 (Ctt. Hf^M^ P 1 1 (Z)®^^- 

[0 0 4 3] 

#ClC, W^aMX^-^2 2?:t7(Cb, CD 0 ^7n-f-f 
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SEJ5&6 C L 1 ®^2CDSffl§l5 1 iC SHIfig^c P 3 1 ©B^- # IC*B 

t\ I«P2 1©ifttCDSffl^i5 0CM$tlfc?,7>^5 4, #Jjg 
«h7>^*2 0 $r^LT##^iim^^3 0 (Cffi^S tiS £t So 
[0 0 4 4] 

MfC!)ffi*!!)TO§n5i iyJSaffifcWfMMffl*^ ^^2 1, 2 2©)R* 

®^«P 1 1 0ifil^2CDSM§i5 1 JC*j«3 4xfclif3g1g«P 3 1 <Z>« 
Wfc^WftatiT", Mifg^P 1 l©Iif-^i:I$IltP3 1©®^- 
# i: <D jE*fc¥*MS## e> ti £ o 

[0 0 4 5] 

^jfe^fli*^ 2 (Dmmmmt mmz. m 3 c d si^tiiWbMffix^ 

©IS (GM) $: C D S 6 C L 1 IC##[J b T & 5 A; 

2 1,2 2<D^?tlfr—j3*1%f%*7ftmiZLXiSV}l*&^ 0 
[0 0 4 6] 

*nM<DmmK&fr&. cdsm§15 omnmz cd sm^ms hm®^ 

lC«&IKf-<Z)X>f -yf 1, 2 2&a2W 

* ^-^tcitge b T 7s 4 v * y V J >f Xmz J: 6I«f^M#®*ft & KritT* £ 

So 

[0 0 4 7], 
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[0 0 4 8] 

m6i*$Lmm<Dmmiz&&mm¥-i%ikmm$:*Lx^2> 0 msizis^x. mm 
±m*mmnmp 1 1 ^ttfiM^iiwcL nzmm^nt^cDsm 
H&6CL i ^ttfeu, mmrmitmmmmp 1 3 zstimsfqgoimum 

L 3 ICiiiStlfeCD S@»6 CL 3 £#l3tbTV^ 0 C D S ®{& 6 C L 

l, 6 c l 3 (Dmmmmt. 04 izmLt^^nm—x&^^mm^nMiz-t^ 
cds nu& 6 c l 1 m<Dmf%mmia$m*-¥ a £tf#n u cds mm 6 c 
l 3 (Dm^mmizitm^b^maLx^^o 

[0 0 4 9] 

0 6 iZjjk-t&OlZ, CDS mm 6 C L 1 ©CDSMii5 0a£7>:/54a 
t©i^MCDSHIS&6CL30CDSfflgl5 0bt7>^54 bil©i 

oocd smmA<D®fr*m4<DMmzmgmz.frmmiite^x^z> 0 

[0 0 5 0] 

f2ia, 2ibiit.>^ffli{c»Si/tfe<. ;>fX^t>t;W©H7t© 

CDS taS& 6 C L 1 tf>H 2 C D S ffl^* 5 1 a(C Ji, mf&fflft PI 1 COmM^- 
4rjCffla-rS«ffif3^S^.e>*lTVAS 0 — CDS@H6CL30l2CDSffl 
l bicti, I«P 1 3 ©B^-#fc;mM§1-£m^;^;^;ftTV^ 

[0 0 5 1] 

&v^\ TOMffl^^f *;f 2 1 a, 2ib&t7M:ttlt, f 2C 
DS^l5 1a, 5 1bS:7D-f'f>^»ICUtii3Si«Pll, PI 3 

[0 0 5 2] 
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ffrwr-t-si:, CDSM15 o a\a$wmn®p 3 1 awm?- * jcras-r 

Z>mffitfm%.bnr^2> a — 2u CD Sffi^*5 0 b IC&, Btf^P3 3©ii 
[0 0 5 3] 

#cic ^wifflx>f7f2 i a, 2 1 b^^>ti{:t5„ *mmmm 

1 atf);f >ICJ: U, CDSEISI6CL 10CDSS§i5 0 a IC^R 
StlfcMIi^P 3 l«Dif^2CDSM§i5 1 b (C^»£ tlfcMtflM P 

1 1 ©«#£#wtt£*ix, iii^pi i amm?-* tmmmwp 3 1© 

[0 0 5 4] 

—2k ¥i^fb^aiM^-r >yf 21b ©;f >&C£ y, CD S ISIS5& 6 C L 3CDCD 

SMiSi5 0 bJC«8^ftfcH*««P 3 3 31 2 CD SMgi5 1 btc 

^*a*ifelifSI««P l 3©«fi:^ft3nT, H^M^JcP l 3 ©HUe^- 

[0 0 5 5] 

©¥^li#»e>*i«. rtUCfcU, (R) BWPl l. Pi 3, P3l, P 
, ±&T*te¥^t4MM;*>f r y^2, 2 1a, 2 1 b©BB»»^tCl^raigS:a2W 

TmrntmrMmLtctf. &issmznv&&m\*te<* ¥>mmmmxjv?-2 
,21a, 2 i b *mm^*yw&\z\^Ti^<DmmT-**-miz.^mt$m 

[0 0 5 6] 

ijtmCLl fcCL 3(D^-ftl^-^(DWM1Hb^yV^9 2 0 &^>ia 
T%<k^U &£V^i, M^(D^J^#^h^>^^^ 2 0 &|B|^{C^->lCLTt)<fc 
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.21a, 2 1 b it^y^m^mn^t^^iZ-tmt cfc V> 0 
[0 0 5 7] 

1 1 icB-t&ytm&mmwffi&ffiX-fcCMo i (Dmm^-^m 

[0 0 5 8] 

0 6lC^b^^CD SHU&6 C L 1, 6CL3T-H f 2CDSffl^i 
5 1a, 5 1b^«affl^^f^f 2 1a, 2 1b©*B(RJ8) SH^W 

©« (GfflXteBffl) £##[1LT%<J:V^ £ e> iT S ^ £: (C J; »J , itlMCL 
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